In the dentate gyrus of the rat's hippocampal formation, the activity of an oxidative enzyme, cytochrome oxidase, has been localized mostly to the molecular layer with histochemical methods that utilize diaminobenzidine. The electron microscopic localization of cytochrome oxidase indicated that mitochondria within granule cell dendrites were very reactive while those within the somata and mossy fiber terminals of this neuronal type were less reactive. Caution must be used when predicting the relative physiological activities of neurons with this method because differential activities of this enzyme occur within separate parts of the same neuronal population.
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Cytochrome oxidase activity in areas of the brain can be demonstrated by incubating sections in buffered media consisting of 3,3' diaminobenzidine (DAB) and either cytochrome C or hydrogen peroxide 7-1°. The DAB is oxidized by cytochrome C or hydrogen peroxide to form a polymeric reaction product at sites of cytochrome oxidase activity that have been shown to be located on the outer surfaces of the inner mitochondrial membranes 5. Using this method, Won g-Riley and colleagues a-l° found that an experimentally induced decrease in neuronal activity led to a significant decrease in the level of cytochrome oxidase activity. Thus, it was suggested that a correlation existed between cytochrome oxidase activity and neuronal activity.
In the present study, cytochrome oxidase activity was investigated in the dentate gyrus (DG) of the rat hippocampus in order to determine the relative neuronal activities of two types of DG cells, pyramidal basket (PB) cells and granule cells. The cell bodies of these neurons lie in two adjacent layers of the DG. The smooth dendrites of the PB cells project through the granule cell layer to arborize in the molecular layer with the spine-bearing dendrites of the granule cells 1. The PB cell bodies have unique ultrastructural characteristics that are different from the granule cells a. Some of these features, such as highly infolded, euchromatin-containing nuclei and intranuclear rods, suggest that the PB cells have higher neuronal activities than the granule cells a. Since these DG cells have not been analyzed in intracellular physiological studies, a histochemical localization of cytochrome oxidase may be able to demonstrate these suggested differences in neuronal activities. Therefore, the present study was undertaken to show if any differences in cytochrome oxidase activity exist between tbe PB and granule cells.
